Introduction {#sec1_1}
============

Stewart-Treves syndrome (STS) is a rare cutaneous lymphangiosarcoma developing from chronic lymph edema as a consequence of radical mastectomy or surgical invasion of the groin for the treatment of cervical or penile cancer \[[@B1]\]. STS develops not only in patients who have lymph edema secondary to radical resection of a tumor, but also in the form of congenital and acquired lymph edema (trauma, venous stasis, morbid obesity, etc.) \[[@B1]\]. Previous reports suggested possible mechanisms in the development of lymphangiosarcoma. Among them, Ruocco et al. \[[@B2]\] suggested that the development of STS correlates with immune suppression in immunocompromised hosts, suggesting that the host immunological background might correlate with the development of lymphangiosarcoma in STS.

Case Report {#sec1_2}
===========

Case 1 {#sec2_1}
------

A 79-year-old Japanese woman visited our outpatient clinic with a 1-month history of a red, easy to bleed, nodule on the right femur. She had undergone resection of a cervical cancer 24 years before and developed prominent lymph edema in the lower extremities. During her initial visit, physical examination revealed a dark-red nodule with extended purpura on the right femur together with prominent lymph edema (Fig. [1a](#F1){ref-type="fig"}). Histologically, these were irregularly anastomosing vascular channels lined by single layers of enlarged, atypical endothelial cells that existed between the collagen bundles (Fig. [1b](#F1){ref-type="fig"}). Immunohistochemical staining revealed that these atypical endothelial cells were positive for vimentin, CD31, CD34, D2--40, and Factor VIII. The Ki67 score was 90%. Moreover, a substantial number of IL-23-producing cells (Fig. [1c](#F1){ref-type="fig"}) as well as IL-17-producing cells (Fig. [1d](#F1){ref-type="fig"}) were detected at the edge of the tumor mass. Positron emission tomography scans showed no evidence of metastases. From the above findings, our diagnosis was STS. We administered radiation therapy (70 Gy in 35 fractions) to the femur along with docetaxel at a dose of 50 mg/m^2^ for a 4-week cycle with weekly oral administration of 17.5 mg sodium risedronate hydrate. The tumor mass regressed rapidly, and the follow-up CT scan revealed no evidence of metastases 1 year after the administration of radiotherapy.

Case 2 {#sec2_2}
------

A 72-year-old Japanese woman visited our outpatient clinic with a 5-month history of red, easy-to-bleed, nodules on her left femur. She had undergone resection of a cervical cancer, had been administered postoperative pelvic irradiation 18 years before, and developed prominent lymph edema in the lower extremities. During her initial visit, physical examination revealed multiple dark-red nodules with extended purpura on the left femur with prominent lymph edema (Fig. [2a](#F2){ref-type="fig"}). Histologically, these were irregularly anastomosing vascular channels lined by single layers of enlarged, atypical endothelial cells that existed between the collagen bundles with prominent apoptotic cells (Fig. [2b](#F2){ref-type="fig"}). Immunohistochemical staining revealed that these atypical endothelial cells were positive for vimentin, CD31, CD34, and D2--40. The Ki67 score was 90%. Moreover, substantial numbers of IL-23-producing cells (Fig. [2c](#F2){ref-type="fig"}) as well as IL-17-producing cells (Fig. [2d](#F2){ref-type="fig"}) were detected at the edge of the tumor mass. CT scans showed no evidence of metastases. From the above findings, our diagnosis was STS. We administered radiation therapy (66 Gy in 33 fractions) to the femur along with docetaxel at a dose of 50 mg/m^2^ for a 4-week cycle, but additional lesions developed around the irradiated area.

Discussion {#sec1_3}
==========

IL-23 plays an important role in inducing Th17 cell proliferation as well as in the angiogenesis of tumors \[[@B3], [@B4], [@B5], [@B6], [@B7]\]. Indeed, Nie et al. \[[@B4]\] reported that IL-23 promotes the recruitment of M2 macrophages and neutrophils, which secrete immunosuppressive cytokines and vascular endothelial growth factor as well as matrix metalloproteinase 9 (MMP9) into tumor tissues. Since tumor-associated macrophages and tumor-associated neutrophils are significant components of the microenvironment of solid tumors in the majority of cancers \[[@B8], [@B9]\], IL-23 could be one of the crucial factors for the progression of cancers, including skin cancers. Indeed, as we have previously reported, Paget\'s cells as well as dermal myeloid cells produce IL-23, leading to the induction of IL-17 in the lesional skin in extramammary Paget\'s cells \[[@B7]\]. In addition to inducing IL-17 expression, IL-23 inhibits apoptosis; thus, promoting tumor progression \[[@B6]\]. In aggregate, IL-23 could be a key trigger for the induction of IL-17, leading to IL-17-producing cells in skin cancers.

IL-17-producing cells are widely detected and could play a significant role in skin cancers \[[@B7], [@B10], [@B11], [@B12]\]. For example, several reports suggested the significance of IL-17 signaling in keratinocytes in the tumor formation of cutaneous squamous cell carcinoma \[[@B10], [@B11], [@B12]\]. More recently, we have also reported on the possible correlation between the CCL20/IL-23/IL-17 axis in the development of extramammary Paget\'s cells \[[@B7]\]. Notably, IL-17 is not only a signal for cell proliferation, but it also activates MMP2 and MMP9 to induce angiogenesis in several cancer types \[[@B13], [@B14]\]. To understand the mechanisms for the induction of MMPs in skin, IL-17-related inflammatory models are important. Indeed, the significance of IL-17 was reported in autoimmune diseases such as psoriasis \[[@B15]\], bullous pemphigoid (BP) \[[@B16], [@B17]\], and alopecia areata \[[@B18]\]. Among them, Riani et al. \[[@B16]\] reported that IL-17 increased CXCL10 in inflammatory cells, leading to an augmented secretion of MMP9 from neutrophils and monocytes in BP patients. Notably, MMP9 remodels the extracellular matrix and promotes the sprouting and growth of new blood vessels \[[@B19]\] and, as we have previously reported, most cutaneous angiosarcomas produce MMP9 \[[@B20]\]. Since CXCL10 was reported as a predictive biomarker for cutaneous angiosarcoma \[[@B21]\], IL-17 might play a similar role in the tumor microenvironment of angiosarcoma-like BP.

In this report, we describe two cases of STS developing in patients who had previously undergone radical dissection of cervical cancer, for which we employed immunohistochemical staining of IL-23 and IL-17. Since we present only two cases, further cases are needed to prove that IL-23 and IL-17 are tumor-promoting factors in STS.
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![A dark-red nodule with extended purpura on the right femur with prominent lymph edema (**a**). Irregularly anastomosing vascular channels lined by single layers of enlarged, atypical endothelial cells that existed between the collagen bundles (H&E staining) (**b**). Immunohistochemical staining for case 1: IL-23 (**c**) and IL-17 (**d**).](cro-0013-0462-g01){#F1}

![Multiple dark-red nodules with extended purpura on the left femur with prominent lymph edema (**a**). Irregularly anastomosing vascular channels lined by single layers of enlarged, atypical endothelial cells that existed between collagen bundles with prominent apoptotic cells (**b**). Immunohistochemical staining for case 2: IL-23 (**c**) and IL-17 (**d**).](cro-0013-0462-g02){#F2}
